A nine-year-old neutered European shorthair tomcat was presented with a firm, painless, nodular mass of approximately 1 cm diameter around the mandibular incisors. The mass had been noticed a month previously. The cat had no clinical signs. A radiograph showed soft tissue swelling without
involvement of bony structures and without dislocation of the incisors. A biopsy of the lesion consisted of cellular connective tissue stroma covered by a parakeratinized stratified squamous epithelium. In the stroma, clusters and cords of polyhedral epithelial cells were present with granular, eosinophilic cytoplasm and distinct cell borders ( fig. I ). Some of the epithelial cells had intercellular bridges. The nuclei vaned moderately in size and shape and had one, or some-times two nucleoli. Occasionally cells with two or more nuclei were found. Mitotic figures were rare. Some epithelial cells had intracytoplasmic vacuolization ( fig. 2) . In a few cell clusters, acellular, amorphous, pale eosinophilic material could be seen between the neoplastic cells with local rounded calcification ( fig. 3 ). This material stained yellow in van Gieson's, and with Congo red staining the substance had green birefringence in polarized light. The diagnosis of calcifying epithelial odontogenic tumor was made because of the characteristic features: sheets and nests of polyhedral epithelial cells with intercellular bridges; the presence of amorphous amyloid-like material: and calcifying deposits in degenerated neoplastic cells. Since it seemed impossible to remove the tumor, the cat was sent home. A general practitioner excised the tumor and extracted all mandibular incisors 1 % months later when the cat had salivation. However, the neoplasm recurred after six months accompanied by salivation, anorexia, and fetor ex ore. The cat was killed painlessly.
The neoplasm in this cat resembles a recently described calcifying amel~blastoma'~ and differs from other oral neoplasms in the It differs from the calcifying ameloblastoma because the epithelial clusters had no centrally stellate reticulum formation or distinct palisading of ameloblast-like cells. The neoplasm had morphologic features characteristic ofcalcifying epithelial odontogenic tumor in the dog" and in man.2. I* In veterinary literature, calcifying epithelial odontogenic tumor has been described only briefly in an eight-yearold dog." In man, calcifying epithelial odontogenic tumor was described for the first time as a distinct entity by Pindb~rg'~,'' and is eponymously known as Pindborg tumar. I . 7.12 It is still recognized as a distinct entity with a unique histomorphological structure7. 12. 16,21 with considerable histologic ~ariation.'.'.'~, I' Vacuolization of neoplastic cells has also been described in human literat~re.'.'.'~ Clinically, it is manifested as a slowly growing painless 12, Is However, in some patients the neoplasm can be painfuL7 The lesion usually occurs in the region of the mandibular molars and premoIars,'~'~ I9 most often intraosseously; occasionally the tumor may occur extraosseouslyl.'' and is then often located in the anterior region of the jaws.*' More than half of the cases are associated with embedded or unerupted teeth.',** No sex predilection and the age at presentation ranges widely (8-92 years) with an average between 35 and 45 years.'.". l 9 The recurrence rate is quite although recurrence after 16 years has been reported.' No malignant form has been reported in human literature.
The neoplastic cells are considered to be of odontogenic origin and are believed to have been derived from reduced enamel epitheli~m'.~, l 9 or from oral epithelium.'."
Great controversy still exists concerning the nature and origin of the acellular, homogeneous material, as to whether it is a degenerating product or is actively secreted by the neoplastic cells.'. l 6 It has been considered as a m y l~i d , '~,~~ amyloid-like material,' basement lamina keratin or enamel matrix,I6 and p~e-enamel.'~ Some of the protein substances of enamel matrix have a beta conformation; preameloblasts could thus be capable of producing fragments of enamel protein with a beta conformation, accounting for the amyloid In our tumor this material had positive Congo red staining and green birefringence on polarization microscopy, which are indicative for a m y l~i d .~ After extensive histochemical, immunological, and biochemical investigation of this substance, it was concluded that the calcifying epithelial odontogenic tumor protein does appear to be a distinct protein moiety derived from immune amyloid or from amyloid of unknown origin.' The affected cat was a six-year-old intact male ginger domestic short hair which was semi-wild; no history of the illness could be obtained. On clinical examination, the cat was emaciated and lethargic with no postural responses and reduced cranial nerve reflexes. The pupils were non-responsive and the animal was thought to have no vision. A diagnosis of multifocal neurological disease was made and the cat was killed.
Post mortem examination revealed multiple petechial and ecchymotic hemorrhages in the skin and subcutaneous tissue, beneath the pleura (especially over the diaphragm and beneath the epicardium) in the parietal peritoneum, kidney capsule, and on the serosal and mucosal surfaces of the bladder. There were small amounts of blood-stained pericardial and pleural fluids and hematuria. The lungs contained numerous small (up to I cm diameter) hemorrhages; there was some bloodstained froth in the trachea and bronchi, and the thoracic lymph nodes were hemorrhagic.
Specimens from the major organs, brain, and spinal cord were fixed in 10% buffered formalin, and cut transversely into pieces approximately 0.5 cm thick; a malacic lesion about 1 cm in diameter was noted in the right temporal lobe. Specimens from this lesion, as well as from the remaining central nervous system tissue and other major organs, were then processed for light microscopy in a routine manner.
Light microscopy revealed remarkable changes in the small arteries of most organs (fig. 1) . The lumens of these vessels were partially or totally filled by irregular whorls of cells with indistinct borders, a moderate amount of slightly eosinophilic cytoplasm, and a round to oval or elongated nucleus, often with an inconspicuous nucleolus. The nuclear chromatin was dispersed in most cells although some had small nuclei with dense chromatin. Occasional mitotic figures were observed. Small, irregular, often slit-like spaces that contained a few red cells or thrombi were seen within the whorls. Organizing thrombi and recanalization were seen within some vessels and there were also a few intraluminal papillary projections that consisted of a delicate fibrovascular stroma covered by endothelial cells. A few vessels had unidentified plump cells in their lumens which appeared to be arising from the vessel wall. Normal vessels were often seen adjacent to affected vessels. Although most involved vessels appeared to be arteries or arterioles, there is the possibility that severely affected veins may have been misidentified.
Affected vessels were particularly numerous in the myocardium but were also obvious in the meninges and, to a lesser extent, in the underlying brain and cord, the adrenal cortex, and pancreas. They were also present in the thyroid, the mucosa and submucosa of the alimentary tract, the eyes and in lymph nodes. Afferent arterioles of some glomeruli were also affected and focal changes were seen in some glomerular capillaries and mesangial areas. Occasionally, slightly abnormal vessels were found in the liver, lung, and skeletal muscle. Vessels in sections of the skin that were examined were normal. There were extensive recent intraalveolar hemorrhages and the thoracic lymph node sinuses were filled with red blood cells. The malacic lesion was composed of structureless necrotic debris and groups of many large macrophages. The adjacent white matter had considerable demyelination and its capillaries had prominent endothelial cells.
In order to confirm that the cells that filled the vessels were endothelial, sections of brain and myocardium were stained
